The present paper gives an overview of research on heterogeneity and diversity in German chemistry classes. The terms "heterogeneity" and "diversity" are first explained before discussing specific studies. The different facets of heterogeneity and diversity are asserted. Finally, the focus will be placed on language and special needs since both of these dimensions are frequently discussed in the German context. A comparison between international and national research are given. The implications and suggestions not only for national but also for international science research are presented.
INTRODUCTION
The relevance of "heterogeneity" and "diversity" is growing because of such widespread developments as globalization, international migration, and both demographic and ethical changes in societies (Krell, Riedmüller, Sieben, & Vinz, 2007) . Germany is also experiencing these developments. For example, in 2011 19,5 % of the German population had a migration background in sensu strictu 1 Statistisches Bundesamt Wiesbaden, 2012 . And the percentage has been constantly increasing ( ). Societal developments also have an impact on the learning processes taking place in schools. The three most important determinants which influence student performance are socio-economic context, family background, and migration status (OECD, 2010) .
Students bring many different prerequisites to the classrooms and teachers have to cope with each one. The differences are multifarious and often overlap. In the U.S. literature these differences are summarized using eight main dimensions. The so-called "Big 8" are age, gender, ethnicity, religion, race 2 Krell et al., 2007 , sexual orientation, functional role, and mental/physical ability ( ). Another common representation employed is the diversity wheel, which is mostly used for diversity management in organizations. It distinguishes between internal and external dimensions (Figure 1 ). The dimensions shown in the diversity wheel can be transferred to school life, because they impact students' achievement, a priori knowledge, beliefs, language skills, ways of learning, interests, motivation, etc. (Bohl, Bönsch, Trautmann, & Wischer, 2012) . Teachers often face an enormous combination of such factors in any given classroom. Depending on who you ask, the varying dimensions are considered to carry varying levels of importance (Trautmann & Wischer, 2011) .
In the area of psychological research on teaching and learning (Lehr-/Lernforschung), the focus often lies on the manner of teaching, the teachers themselves, and any contextual factors and social determinants (socioeconomic background, culture, language etc.). But student dispositions including a priori knowledge, native intelligence, intrinsic motivation and metacognitive ability also count strongly for different achievements (Helmke & Weinert, 1997) . The advantage of this approach is that the determinants can be investigated quite reliably. Dealing with differences means that research must take individual learning prerequisites into consideration in order to optimize teaching practices and learner achievement. Weinert (1997, p. 51) explains four options for reacting to different sets of preconditions:
Ignore the differences (passive reaction) Adapt the students to the lesson requirements (substitutive reaction) Adapt the lesson to the relevant differences between the students (active reaction) Foster all students individually with specifically differentiated lessons (proactive reaction).
The reactions named in point 1 and 2 view differences as problems which have to be compensated for. Reactions 3 and 4 claim that difference is the norm. In addition to point 3, point 4 not only demands adaptation of the methods and task complexities, but also requires differentiated aims to be stated and met for each student (or group of students). Teaching and learning must be reformed to fulfil each student's needs and right to equal education 3 These different perspectives can be labelled as "heterogeneity" (points 1 and 2) and "diversity" (points . It is the system, not the student, which should be adapted to the situation. 3 and 4). "Whereas the paradigm of heterogeneity perceives difference as a challenge to be dealt with actively, diversity as a systemic paradigm perceives difference as an asset" and a resource for learning (Sliwka, 2010, p. 213, Figure 2) .
The concept of diversity is a normative one that is not very well-defined in the area of teaching and learning research. This area has to be endorsed by a socio-critical dimension. In the field of social criticism and epistemology, social recognition of diversity and social justice in the education system are being discussed (Trautmann & Wischer, 2011) . From this point of view, individual dispositions are perceived as a problematic stigmatization, which is either rewarded with privileges or punished through disadvantages. Certain attributes are traditionally defined as the norm, e.g. to be male, white, western, rich, not disabled, etc. (Leiprecht & Lutz, 2003) . But such attributes are historically and socially induced and must not negatively impact one's educational chances. Supporters of the socio-critical perspective urge an inclusive school system where every student is welcome and resources are provided accordingly (Prengel, 2011) . This is in line with a human rights approach and with Germany's obligation to follow the UN Convention of Rights for Disabled Persons, an agreement which Germany signed and ratified (United Nations, 2006) 4 This socio-critical perspective, as interesting as it reads on paper, represents a highly utopian view of the current educational systems in Europe. Thus, we need both perspectives. Psychological research on teaching and learning is necessary to categorize and describe group affiliations, to investigate associated disadvantages, and to plan and apply intervention. Social criticism is needed to bring to remind us of the inclusive function . 5 Prengel, 2011 of the school system, to locate the reforms of the education system normatively and to evaluate such reforms in conjunction with a human rights approach ( ). The dilemma in practice is that the normative view cannot be realized in the current school system. There is an enormous gap between theory and practice. Feyerer (2007) suggests a range of principles which teachers should try to extend to the right-hand side (see Table 1 ) in order to welcome diversity into their classrooms and to approach the normative perspective. More cooperation and less competition, more teamwork and less single person working etc. have shown to be supportive in inclusive classroom settings. It is important that teachers implement these principles step by step if students are not used to inner differentiation, for example. For some students it can be helpful to work in the way written on the left side in Table 1 . Not all students benefit from the same way of teaching.
To be successful all teachers need to cooperate and contribute to the establishment of a changed learning State of the literature
• Students` linguistic skills and special needs influence the achievement in chemisty and science.
• Chemistry teachers are not aware enough or not educated to teach linguistic heteriogenious classes and students with special needs.
• A lack of materials and teaching methods to deal with diversity in chemisty classes exists.
Contribution of this paper to the literature
• The assignability of the research from one country to another is in many cases -especially for the topic of hetergenity and diversity -hardly possible.
• Though heterogenity and diversity seem to be a growing challange for chemisty education, the cooperation with different other disciplines seems to be an enrichment for chemistry education as well.
• This paper will help to clarify the German perspective in the context of an international view to achieve a reciprocal enrichment.
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culture. Also science teachers, who traditionally focus on content learning by following the systematics of their subject, are asked to welcome diversity (Lembens & Rehm, 2010) . Ever since the emergence of the idea of "science for all" science teachers have also been asked to design their lessons for all the children in their classrooms, not just for future scientists (European Commission, 2007; National Research Council, 1996) or the supposedly "average" student. However, neither pre-nor in-service education sufficiently prepares science teachers for the challenges of dealing with the different diversity dimensions found in the classroom (Burns & Shadoian-Gersing, 2010) .
Dealing with the Diversity Dimensions -An International View
As mentioned above the consideration of student diversity is meaningful when it comes to teaching and learning science. The following section focuses on two dimensions from an international viewpoint: linguistic heterogeneity and special needs since these are fields that are primarily, but newly discussed in the German educational context and also lie in the area of expertise of the authors. Other dimensions, e.g., gender, have a much longer tradition and are well-elaborated in the German context. Later in the article there are recommendations given for further study.
Language Skills
Language is an important issue for every school subject. To facilitate learning students must master the general language of instruction. Additionally, each subject uses its own specific terminology and jargon. Therefore, all students -irrespective of their migration background, culture or gender -need to learn, understand and be able to competently use the language of science (commonly called "scientific language") so that they can develop a certain level of scientific literacy. The acquisition of scientific language is one of the aims of science classes. This is valid for all of students without considering their social-economic status or even their cognitive abilities. There is one common ground for all students: at the end of science lessons they must be able to communicate in society using scientific language. This "foreign language requirement" in science classes is true for each and every student.
However, language acquisition is often impeded by some of the diversity dimensions shown above. There are different factors influencing the development of a second, foreign language such as English or Spanish which are comparable to problems associated with the acquisition of scientific language. Collier (1987) International research has only produced a few studies focusing on educationally diverse students. Salleh, Venville and Treagust (2007) and Miller (2009) showed that students in bilingual classes were able to successfully use scientific learning materials in their own native languages. Furthermore, the undeveloped speech faculties of non-native speakers make content learning in chemistry/science lessons very difficult. Thus, regular chemistry/science lessons turn into a bilingual minefield for such learners. They not only have to assimilate the basic content presented in the lesson, but must also understand and learn the specific language belonging to Chemistry and the scientific endeavour. The study of Verplaetse (1998) shows that teachers tend to speak differently to English language learners (ELL). They usually speak more slowly with ELL, use simpler words, tell students exactly what to do rather than asking them open-ended questions, and they use simple yes/noquestions instead of asking the questions demanding high levels of thinking and linguistic skills. Thus, students have few opportunities to improve their language skills and to engage autonomously in chemistry lessons. Consequently, all students with less-developed linguistic skills in a country's official school language tend to have serious problems learning subject-matter content. They often have an insufficient grasp of the grammar rules governing the spoken and written language which they are expected to master and use (Howe, 1970; Johnstone & Selepeng, 2001) . Seedhouse (2004) showed that English language learners rarely enjoy the opportunity to actively participate in regular lessons. They experience language passively and receptively and have thus far fewer opportunities to participate in the group and thereby develop their linguistic competency. Furthermore, underdeveloped language skills make the learning of content matter much more difficult, since students with this deficit often barely understand anything occurring in the science classroom. However, they are expected not only to master the subject-matter content, but must also cope with the country's official language and scientific language simultaneously. Doing so, they lose motivation in science and -even worse -the difference between their linguistic skills in the new language and the linguistic skills of native students grows larger and larger.
There are more international studies focusing on teachers' perspectives. Moore (2007) , for example, interviewed three Native American teachers. The study showed that the interviewees were sensitive to the influence of their own language and how they address students. But this is the case because they also experienced the same challenges during their time at school. The teachers in this study view language as a barrier keeping students from learning and understanding science. Furthermore, a quantitative research study of 33 teachers carried out by Cho and McDonnough (2009) revealed that the language barrier and ELL students' lack of foundational science knowledge represent the largest challenges to educators. However, those teachers are specially trained for ELL and aware of the difficulties.
In general, it is difficult to pinpoint studies focusing on science teachers. Most of the studies focusing on student literacy among non-native speakers in science classes were conducted in elementary schools (Lee, 2005) . Additionally, most studies centre around English Language Learners. Lee at al. (2009) showed that elementary teachers rarely discuss students' diversity in their own teaching with other colleagues in their schools. Lee at al. (2009) also found that these teachers pay attention to linguistic issues among their students, but they tend to do so quite randomly. One explanation for teachers behaving like this is that they do not feel responsible for explicitly teaching language skills in their science classes. They simply assume that since the students are regularly attending class that they are all capable, efficient users of the country's official language (Bryan and Atwater, 2002) . This means that linguistic heterogeneity in the classroom often slips under the radar screen, since many teachers are not sensitive to it. Even if they are, they simply accept it as a given component in their classroom. In summary, science teachers are often unaware of the influence of missing linguistic skills (and cultural differences) as key factors in the learning of science. One frequent opinion which researchers constantly receive from teachers is that the severe time shortages built into the science curriculum are a good reason not to deal with linguistic heterogeneity and its attendant difficulties (Cho & Mc Donnough, 2009) .
Not only teachers' sensitivity to these aspects is important, but also the strategies employed for dealing with them. A study carried out by Cho and McDonnough (2009) shows that teachers usually do not have strategies for dealing with linguistically heterogeneous classes. They normally talk about 1) giving students more time, 2) slowing down their rate of speaking, and 3) grouping ELL together. The study also showed that teachers do not directly consult with ELL teachers in order to address linguistic heterogeneity. At first glance, this may come as a surprise, since there are often in-house, expert ELL teachers in many schools, who generally tend to be overlooked or ignored by their colleagues. The very limited use of accommodation strategies and tools found in this study leads to the conclusion that a pressing need for targeted professional development exists.
Students with Special Needs
As more and more students with special educational needs enter into mainstream schools, teachers, including science teachers, need to know which strategies work best in integrative classrooms so that every student has access to appropriate learning opportunities. There is almost no science education research on students with severe disabilities (Courtade et al. 2010) . The Thomas Scruggs research group has conducted several studies in integrative settings to find out which conditions in science classes can help foster mildly handicapped students (Scruggs & Mastropieri, 2007; Scruggs, Mastropieri, & Boon, 1998; Scruggs, Mastropieri, & Okolo, 2008 (Scruggs et al., 2008, p. 7) . Textbook-based and frontal lecture formats are common in science classrooms, but they reduce learning opportunities for special needs students who have difficulties in reading and writing scientific texts as profound and fast as their non-handicapped classmates (Scruggs & Mastropieri, 2007) . These whole-class approaches usually do not provide the possibility to work in one's own speed and on one's own level of difficulty. Student-centred learning environments allow more differentiation according to the needs of all students. Scruggs et al. (2008) emphasise that students with special needs require more structured learning environments than their non-handicapped peers. A balance of openness and structuring seems to be most effective and appropriate (Werning & Lütje-Klose, 2007) . The anxiety that non-handicapped students' achievement might be negatively impacted in such inclusive settings could not be confirmed (Bay, Staver, Bryan, & Hale, 1992; Heimlich, 2007) . In fact, classroom practices chosen for special needs students often benefit all of the students. "The evidence (..) suggests that what is good for pupils with special educational needs (SEN) is good for all pupils" (Meijer, 2010, para. 4 ).
However, "general educators often lack knowledge of and experience in implementing instruction that benefits diverse learners in science" (Scruggs et al., 2008, p. 18) . This intensifies at the secondary school level because differences between the students increase with age. Increasing topic specialisation and the different organisation of secondary schools, including "insufficient teacher training and less positive teacher attitudes" are responsible for difficulties in inclusive secondary education (see Meijer, 2005, p. 9; Norman, Caseau, & Stefanich, 1998) . Teachers often do not know how to adapt instruction to the needs of students (Villanueva et al., 2012) .
One recommended approach for dealing with these challenges is inquiry-based science education, since it is supposed to facilitate students' achievement across the entire ability range. Many studies in this rather small field investigate inquiry-based learning environments or compare them with direct instructional approaches (Bay et al., 1992; Dalton, Cobb Morocco, Tivnan, & Rawson Mead, 1997; Scruggs & Mastropieri, 2007; Trundle, 2008) . Researchers agree that inquiry-based or activitybased approaches are more effective than direct instructional or textbook-based methods with respect to achievement and analytic and processing skills (Courtade et al., 2010) . Engaging students in inquirybased learning by teaching them how to reflect upon their learning processes and end-products enables learners to improve both their learning and their subject matter expertise. Low-achieving students can perform comparably to older or better-achieving students in tests (White & Frederiksen, 1998) . These effects seem to be delayed rather than manifested immediately. The results of the investigations suggest that "appropriately adapted science instruction may facilitate inclusion, as well as improve classroom learning and attitudes toward science" (Scruggs et al., 1998, p. 39) . Additionally, a higher percentage of students with special learning needs prefer inquiry-based learning to traditional instruction (ibid.).
However, it would be very naïve to consider inquirybased science education as a panacea (Finkel, Greene, & Rios, 2008) . The approach has to be carefully scaffolded, structured and accompanied by differentiated and adapted material to enhance science achievement for all students (Villanueva et al., 2012) .
Situation in German Schools
Just like many other countries in the world, Germany is a multicultural nation. Due to the positive economic situation after the Second World War, migration to Germany rapidly increased during the 1950s and 60s. Workers from different parts of the world came to Germany, primarily from the south and east of Europe (Turkey, Greece, Italy, Spain and former Yugoslavia). People with migration backgrounds come from 194 different countries, but mainly those in Europe (Statistisches . The largest group is from Turkey, followed by Italy and Poland. Diversity and immigration have continued to increase thanks to ongoing political changes in Europe, the rising number of European Union member nations, and changes in immigration policy.
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. However, every fifth person in this group was born in Germany. In 2009 roughly 15.7 Million people in Germany had a migration background, which means that they moved to Germany after 1950 or that their parents were repatriated into Germany after the Second World War.
Officially, about one-third of German students are not German citizens. However, this number does not describe the real situation in German schools. Most students were born in Germany and are entitled to German citizenship. Their background, however, is not German. Their parents immigrated to Germany sometime in the past, so these students speak another language than German at home and are raised in a different culture. Officially these students are seen as German, however, the question of their acceptance of, successful integration into and their active participation in German society remains open.
The issues of heterogeneity and diversity in German schools are not new ones. The problems became more obvious after different international studies like PISA, IGLU and DESI and national studies such as VERA 8
Beginning in this century, the Ministry of Education has discussed the effect of heterogeneity on German schools and put together a paper listing changes which should be carried out in the school systems. Two of the first aims were more support in developing students' . The results of these studies revealed that Germany is pretty average in comparison to other nations when it comes to educational success. They also show that the German results would be much better than those of other countries, if students with migration backgrounds were to be excluded from the calculations. This effect is also painfully obvious, if the individual results of the 16 German Federal States are compared to one another. The city-state of Bremen, which has a very large immigrant population, achieved the lowest score in all the studies. Removing the results of students with migration background, Bremen jumps into third place in Germany. So the question remains, whether the immigrants and their children are somehow failing the State or vice versa.
linguistic competencies and an offer of compensatory measures for the students coming from lower social backgrounds. Furthermore, a focus on the promotion of intercultural competences has emerged.
In many schools, lessons in German as a Second Language (GSL) are now offered and curricula have been rewritten. However, only students from large minority groups such as Turkish, Russian and Polish, or students whose parents speak English, Spanish, Italian or French at home, tend to fully benefit from such measures. This is especially true when it comes to course offerings and/or explicit language training in a student's native language in school, since trained language teacher for languages such as Arabic, Tamil, former Yugoslavian languages, etc. are generally unavailable. Also, testing out of the second foreign language requirement for university entry by passing oral and written achievement tests in one's native tongue is generally unavailable for smaller minority languages.
There are some new changes in German schools such as movements away from heterogeneity to diversity and from integration to inclusion. Almost all of the German federal States introduced the idea of inclusion into their school systems and curricula. Inclusion does not mean teaching students independent of their requirements, but rather providing individual students with the resources which support them in their individual needs, including their cognitive possibilities, culture, religion, social background and special physical and emotional needs. Unfortunately, most States do not provide the necessary resources to run such programs. Educational funding is generally the first budget item to undergo cuts. Additionally, many State governments use the term "inclusion" as a fraudulent label to save money by closing schools for physically, mentally, emotionally or behaviourally handicapped children and springing them on the unprepared, undermanned and insufficiently trained mainline school system, which itself has insufficient numbers of counsellors, social workers, psychiatric and medical professionals, etc. This results in schools, principals and teachers scrambling to find stopgap measures to fit square pegs in round holes with hardly any outside support.
Dealing with Heterogeneity and Diversity at German Schools
When it comes to heterogeneity and diversity in German schools, there has been some recent science education research performed. Table 2 shows several German research articles which describe work in the field of heterogeneity and diversity in science education. The dimensions of language and special needs will be described below in detail, this time from a national viewpoint. Furthermore, Germany separates the individual scientific domains of Chemistry, Physics and Biology: the primary focus here will be on Chemistry Education.
Language Skills
International studies such as PISA, IGLU, etc. have shown that multilingualism is primarily viewed as a disadvantage. In Germany this generally refers to bilingualism or even semi-bilingualism. In the German context this disadvantage increases for families with migration backgrounds in their history. This is considered to be one of the major problems with the German educational system in general and in German science teaching in particular (Stanat et al., 2002) . The majority of immigrant students first begin learning German in a standardized, structured fashion after entering primary school when they are six to seven years old (Brandenburger, 2007) . Most of these students were never in a German kindergarten, which many German children attend from the age of three. Most have grown up at home with their mother and/or grandparents. Their main contact is normally with children from the same migration background until they enter German school system. Furthermore, outside of school, they almost exclusively speak their mother tongue with their families and friends. Thus, students with migration backgrounds quite often achieve lower overall educational levels than native German speakers due to the simple lack of language skills. Reich and Roth (2002) found that only in a very few cases do bi-or multilingual students ever reach the language standard of native speakers. Thus, German as the official language of schooling lessons becomes a hurdle for such students for two reasons: 1) they often do not know the grammar rules of either their first spoken language and/or German (Maas, 2005) and 2) explicit instruction in their mother tongue (especially in written form) is normally not offered in school settings. One rare exception may be larger, big-city schools in which more predominant minority languages like Turkish or Russian are offered as part of the school curriculum. This is also the case considering the study done by Wlotzka and Ralle (2008) . The authors showed that students with migration background are mainly not able to use learning materials in their own mother language. They were mainly not able to read, understand or write scientific texts in their native language. This is easy to understand, since they use their mother language for mainly oral and not in the school context. The Turkish and Italian students in the study of Wlotzka and Ralle (2008) preferred to use the materials in German language and to write down they observation and answers in German as well.
Viewing multilingualism from the other side, Riebling and Bolte (2008) stated that multilingual students have high meta-linguistic competencies in comparison with monolingual native speakers. This is because they have already been actively exposed to deciphering and learning more than one language system. Students with migration backgrounds also proved to be more attentive with respect to the language used in chemistry lessons. However Riebling and Bolte (2008) are discussing "hidden linguistic issues". They also found that answers given by these students also tend to be much shorter and less complex, with less usage of specific, scientific terminology. This is strongly noticeable in students' answers, their statements and whenever they ask questions. Their answers do not have a high level of complexity when they combine German with the elements of scientific language.
Science education magnifies students' language difficulties by introducing and demanding proficiency in scientific language. Depending on their home situation, students are effectively faced with the equivalent of a third, fourth or sometimes even fifth foreign language for students, since German and English are mandatory in school. Scientific language also differs from everyday language, since the sentences are often packed with technical terms having specifically-defined meanings (Merzyn, 2008) . Scientific texts are also frequently discontinuous and switch between prose passages, graphic illustrations and scientific formulas. Syntax in scientific texts is uncommon but nevertheless very important for understanding (Rincke, 2006; Tajmel, 2010) . With respect to practical, hands-on work in the classroom, linguistic problems can build a barrier which blocks understanding of both experimental instructions and the theory behind them. Experimental problems start with insufficient understanding of the technical terms for the equipment, the materials or safety regulations. But problems also include composing, editing and managing reports and protocols (Riebling & Bolte, 2008) . Furthermore, the underdeveloped linguistic skills of students with migration backgrounds make the learning of science difficult. Regular lessons turn into a bilingual minefield. Not only do the learners need to assimilate the basic content presented in the lesson, but they must also understand and learn the specific language belonging to chemistry (Leisen, 2004) . These students lack the language competencies necessary to communicate and to actively participate in the lesson due to this combination (Söhn & Özcan, 2005; Deppner, 1989) . In Germany the problem of insufficient linguistic skills in a school context is associated with a migration background. However, this is not always the case. In larger German cities students coming from families with low socio-economic status quite often have language skills which are notably underdeveloped. This is also true for students with a German family background (Hesse, 2008; Tajmel, 2010) . So in the German context, we cannot just speak of linguistic difficulties related to migration backgrounds. We also need to discuss linguistic heterogeneity in science classrooms against the background of multiple reasons for such differences.
From the perspective of educators, German chemistry teachers often do not see the teaching of German as a foreign language as a necessary goal within their own science lessons, nor do they accept responsibility for teaching German, since they did not study it at university. In many cases, they attempt to relegate it to a secondary position as a side issue which should be addressed by German teachers (Tajmel, 2010) . Although work on linguistic heterogeneity and dealing with it in science/chemistry classes is already known to be important in the German context, studies concerning science teachers' beliefs on dealing with linguistic heterogeneity are rare. Riebling and Bolte (2008) proposed that chemistry teachers need to be highly attentive and display sensitivity when they are teaching in linguistically heterogeneous classes. This is important so the teachers can recognize the problem, deal with it in their lesson planning and teaching and try to approach this issue. Benholz and Iordanidou (2004) noticed that this is especially difficult for chemistry teachers who are monolingual. The authors showed in their study that monolingual teachers have problems in realizing linguistic heterogeneity in their classrooms. Thus, they plan their lessons and teaching for monolingual classes. We can immediately recognise the gap between how the science lessons are and how they should be with respect to language.
The growing linguistic heterogeneity in German science classrooms has led to the development of many specific pedagogies to try to reduce the problem (Busch & Ralle, 2012; Leisen, 2004; Markic, 2012) . Special tools for dealing with students' linguistic heterogeneity in science classes are comparable to the other teaching tools under development (e.g. Leisen, 2004; Markic, 2011) . Methods are being devised for supporting linguistic heterogeneous classes and encouraging linguistically sensitive teaching and learning. Initial evidence for applying such language-activating tools has recently become available (see Markic, 2011) . The evidence supports the claim that instruction and evaluation of practical work in linguistically heterogeneous classes needs to be assisted by languageactivating and supporting tools. This allows for the active inclusion of more students in practical and experimental tasks and contributes to better levels of achievement. However, the use of language tools as a supporting measure for promoting lab work in classes that are linguistically heterogeneous is a relatively new field in German science education. Research regarding good practices and their effects in this area, therefore, is still quite thin. But various curriculum development projects and the accompanying research are currently underway in this field (Busch & Ralle, 2011; Markic, 2011) .
Finally, Markic (2011; concluded that the cooperation between chemistry teachers and GSL teachers offers a good opportunity for developing new teaching materials concerning the linguistic heterogeneity. Furthermore, this project shows that the collaborative development of chemistry lesson plans by science and GSL teachers seems to be a promising way to create motivating and attractive learning environments. These will allow teachers to help their students not only to learn chemistry but also to improve their knowledge and competencies in the German language.
Special Needs
The European Agency for Development in Special Needs Education collects data for member countries about students with special needs. According to Germany's Federal Statistics Office a total of 480,025 school-aged students were registered in all educational settings for the 2010/2011 school year. 377,922 of these students attended a segregated special school. 102,102 students attended an inclusive setting (European Agency, 2013) . Since the 1970s inclusion has been in demand in Germany and the number of inclusive settings has increased since the 1980s. But the statistics indicate that the conditions wished for by the United Nations (2006) have not been fulfilled yet. As a consequence, more and more teacher education institutes now provide courses on integration/inclusion for prospective teachers in mainstream schools and special needs institutions.
Research on integration in Germany began as socalled "scientific support" in school pilot projects, mostly by the command of education ministries. This was to attest to and also justify the success of integration measures against sceptics and to further develop integrative education (Preuss-Lausitz, 2009 ). Nowadays, research in this field has developed further and increasingly funded by third parties. It has also become more and more complex. Topics include integration at the secondary school level, teachers' professional development, diagnostics, and socialisation. The results show that modern forms of teaching in heterogeneous groups with inner differentiation are advantageous for joint learning. The results concerning school achievement are, however, inconsistent (PreussLausitz, 2009 ).
In science education special needs is a relatively new research field with respect to both integrative/inclusive and segregated settings. Only a few science education researchers like Abels or Schmitt-Sody have a background in special needs education. Fortunately, the number of special education researchers achieving a PhD in science education is increasing.
There is only a small body of research evidence up to this point (see Table 2 ). Most researchers concentrate on one area, for example, listening skills (Adesokan & Reiners, 2012) , learning (Schmitt-Sody & Kometz, 2012) , social and emotional development (Abels, 2012) or mental development (Krauß & Woest, 2011) 9 . Research questions are quite diverse, but generally cover similar topics to those looked at in general science education, for example, the evaluation of student labs (Schmitt-Sody & Kometz, 2012) or materials development (Krauß & Woest, 2011) . Abels (2012) investigated whether or not students with special needs could succeed using guided inquiry. The results suggest that such students benefit from inquiry-based science education and student labs, however, the learning environments need to be much more carefully designed. Differentiation, scaffolding, visualisation, etc. are keywords to support academic achievement among special needs students. The results give some tantalizing hints for practitioners, but they still need to be grounded in a much larger data base before anything definitive can be stated.
DISCUSSION
Comparing international and German research on heterogeneity and diversity, one quickly realises that Germany's research program is still in its early stages of development. There remains much research which needs to be carried out on both teachers' professional development in the context of diversity and heterogeneity and on the changes necessary in teaching practices. This is especially true in the field of inclusion, since this area never belonged to the areas of interest in science education research. For a long time there was strong segregation of students in schools based on their abilities and on the different dimensions of diversity. This included science teacher education, too.
International studies also show that the transferability of results between countries is not possible in most cases. First, the German language is different from many others. The German school system and the support measures it offers to students are also not directly comparable to school systems in other countries. Furthermore, there is wide variance in the migration backgrounds and cultural make-up of students in different nations. In Germany the largest numbers of immigrants are mainly Turkish, Polish and Russian; in international studies students tend to come from South America, Japan or China. Therefore, German students with migration backgrounds are different in their languages and their cultures when compared to the students in international studies. There are also large differences in the "degree" of migration. In Germany, migration students tend to be born in Germany. In the international studies, students have generally just arrived in a country and/or are refugees with a spotty or interrupted education.
The second dimension emphasized in this paperstudents with special needs -is a new field in German science education research. Traditionally students with special needs attended special schools and were mainly taught by specially-trained teachers with expertise in dealing with special needs students. Recently and in the sense of inclusion, students with special needs have been rerouted into mainstream schools and placed in so-called "inclusion classes". Therefore, there is a severe lack of science teachers who have studied or received special training to teach in and correctly handle inclusion classes. Furthermore, in-service teacher training programs in this direction are almost nonexistent. Science educators mainly work with an eye towards science teaching and learning; special education educators work with a focus solely on special education teaching.
This situation resembles the old adage that teachers and educational systems cannot "look beyond their own noses". As studies from Markic (2012) and Abels (2012) have already shown, educational success rates will rise dramatically, if educators and teachers from the two disciplines work together. Although the quantity of German research results lags behind international studies at the moment, the emerging message of current science education research is for schools, teachers and teacher trainers to connect together more of the available disciplines mentioned above.
1 Persons "with an immigrant background are all those who have immigrated to the current territory of the Federal Republic of Germany since 1949, as well as all foreigners born in Germany and all persons born in Germany as Germans with at least one parent who had immigrated to Germany after 1949 or was born there as a foreigner" (Statistisches Bundesamt Wiesbaden, 2012, p. 6, translated by Henkes & Stuhler, 2010, p. 3). 2 The term "race" is negatively connoted in Germany and is not used anymore. 3 "Equal" does not mean everyone is treated the same, but rather that everyone's personal diversity underlies equal rights when it comes to satisfying socio-emotional and cognitive needs. 4 http://www.un.org/disabilities/countries.asp?id=166
[18/07/ 2013] 5 to be distinguished from the selective function 6 Integrative schools mostly struggle with students who show emotional/behavioral disorders (Meijer, 2010) . 7 The current population of Germany is roughly 82 million people. 
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